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Abstract
The recent results of 13 TeV ATLAS and CMS di-photon searches show an excess at di-photon
invariant mass of 750 GeV. We look for possible explanation of this within minimal left right
symmetric model (MLRSM). The possible candidate is a neutral Higgs of mass 750 GeV that can
decay to di-photon via charged Higgs and right handed gauge boson loop. However, the cross-
section is not consistent with the ATLAS and CMS results. We then discuss one possible variation
of this model with universal seesaw for fermion masses that can explain this excess.
∗ arnab.d@iopb.res.in
† manimala@iisermohali.ac.in
‡ dborah@iitg.ernet.in
1
ar
X
iv
:1
51
2.
09
20
2v
1 
 [h
ep
-p
h]
  3
1 D
ec
 20
15
I. INTRODUCTION
The recently reported 13 TeV center of mass energy data of the large hadron collider
(LHC) experiment have pointed towards the existence of a resonance of mass about 750
GeV and width around 45 GeV decaying into two photons [1–3]. The ATLAS collaboration
has reported the presence of this 750 GeV resonance from their 3.2 fb−1 data with a statistical
significance of 3.9σ (2.3σ including look-elsewhere effects) whereas CMS collaboration has
reported the same with a significance of 2.6σ from their 2.6 fb−1 data. Apart from the mass
and decay width, these two experiments have also measured the cross section σ(pp → γγ)
to be 10± 3 fb (ATLAS) and 6± 3 fb (CMS). The large decay width as well as the sizeable
cross section have made it a challenging task to come up with beyond standard model (BSM)
frameworks which can accommodate it.
Although the reported signal could well be a statistical fluctuation, it has drawn signifi-
cant attention from the particle physics community leading to a large number of interesting
possible explanations including two Higgs doublet models, additional scalars coupling to
vector like fermions, extra dimensions, dark matter among others as well as the implications
of this signal reported in the works [4–14]. In this work, we try to scrutinize one of the
very popular BSM framework, known as the left right symmetric model [15, 16] in the light
of the reported ATLAS and CMS results. Very recently, this model have been analyzed in
the context of several other excesses: such as 2.8σ excess in the eejj final state reported by
CMS [17, 18], 3.4σ diboson excess reported by ATLAS [19, 20] and [21] and the dijet results
[22] and [23].
The MLRSM model has few additional Higgs states, where few of the scalars can have
lower than TeV scale masses. The neutral Higgs state which has 750 GeV mass, can decay
to di-photon via charged Higgs and gauge boson loop. We compute its production cross
section at LHC and the branching ratio into two photons. We do a parameter scan of the
model by varying the different parameters of the potential, with a fixed symmetry breaking
scale. The computed cross section σ(pp → H02 → γγ) is way below the observed one with
a few fb. We show that the minimal version of this model with the neutral Higgs states as
750 GeV resonance can not explain the observed signal.
We then consider the possible modification to the MLRSM in order to explain the ob-
served signal. The easiest modification is the addition of vector like quarks which can couple
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directly to the 750 GeV neutral scalar. This will not only enhance the production cross sec-
tion but also the partial decay width into two photons. This scenario has already been
explored within several different models mentioned above. Instead of arbitrarily adding vec-
tor like fermions into the MLRSM to explain the observed signal, we try to focus on the
possibility of having these exotic fermions to serve another purposes. One possibility could
be to realize these fermions within some higher fermion representations of grand unified
theories like SO(10). Since TeV scale MLRSM does not give rise to gauge coupling unifica-
tion at high energy scale, it will be very natural to have these exotic fermions at TeV scale
which not only arise naturally within SO(10) framework but also can help to achieve gauge
coupling unification. Another interesting motivation for additional vector like fermions is
their role in generating masses of the known standard model fermions. This can happen for
example, if the standard model Higgs can not directly couple to the left and right handed
fermions of the model, but can do so only through additional heavy fermions. There is one
such a version of LRSM where such vector like fermions have to be incorporated in order
to generate observed fermion masses [24, 25]. This model was studied later in the context
of cosmology [26] and neutrinoless double beta decay [27]. The model gives rise to fermion
masses through a universal seesaw framework where the standard model fermion masses arise
after integrating out heavy fermions. Leaving the possibility of having new physics source
within a grand unified theory framework to a future work, here we focus on the LRSM with
universal seesaw for fermion masses. We consider a 750 GeV neutral singlet scalar which
can couple to vector like fermions and can give rise to the observed signal.
This paper is organized as follows. In section II, we briefly discuss the MLRSM and then
discuss the possibility of a 750 GeV neutral scalar in view of the LHC signal in section III. In
section IV, we briefly discuss the LRSM with universal seesaw and in section V we study the
possibility of explaining the LHC signal of a 750 GeV resonance decaying into two photons.
We finally conclude in section VI.
II. MINIMAL LEFT-RIGHT SYMMETRIC MODEL (MSLRM)
Left-Right Symmetric Model [15, 16] is one of the very well motivated BSM frameworks
where the gauge symmetry of the electroweak theory is extended to SU(3)c × SU(2)L ×
SU(2)R × U(1)B−L. The right handed fermions which are singlets under the SU(2)L of
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SM, transform as doublets under SU(2)R, making the presence of right handed neutrinos
natural in this model. The Higgs doublet of the SM is replaced by a Higgs bidoublet to
allow couplings between left and right handed fermions, both of which are doublets under
SU(2)L and SU(2)R respectively. The enhanced gauge symmetry of the model SU(2)R ×
U(1)B−L is broken down to the U(1)Y of SM by the vacuum expectation value (vev) of
additional Higgs scalar, transforming as triplet under SU(2)R and having non-zero U(1)B−L
charge. This triplet gives rise to the Majorana masses of the right handed neutrinos through
symmetry breaking. The heavy right handed neutrinos participate in the seesaw mechanism
and generate the Majorana masses of the light neutrinos. On the other hand, the left handed
Higgs triplet generates Majorana masses of the light neutrinos through type II.
The fermion content of the minimal LRSM is
QL =
 uL
dL
 ∼ (3, 2, 1, 1
3
), QR =
 uR
dR
 ∼ (3∗, 1, 2, 1
3
),
`L =
 νL
eL
 ∼ (1, 2, 1,−1), `R =
 νR
eR
 ∼ (1, 1, 2,−1)
Similarly, the Higgs content of the minimal LRSM is
Φ =
 φ011 φ+11
φ−12 φ
0
12
 ∼ (1, 2, 2, 0)
∆L =
 δ+L /√2 δ++L
δ0L −δ+L /
√
2
 ∼ (1, 3, 1, 2), ∆R =
 δ+R/√2 δ++R
δ0R −δ+R/
√
2
 ∼ (1, 1, 3, 2)
where the numbers in brackets correspond to the quantum numbers with respect to the
gauge group SU(3)c×SU(2)L×SU(2)R×U(1)B−L. In the symmetry breaking pattern, the
neutral component of the Higgs triplet ∆R acquires a vev to break the gauge symmetry of
the LRSM into that of the SM and then to the U(1) of electromagnetism by the vev of the
neutral component of Higgs bidoublet Φ:
SU(2)L × SU(2)R × U(1)B−L 〈∆R〉−−−→ SU(2)L × U(1)Y 〈Φ〉−→ U(1)em
The symmetry breaking of SU(2)R × U(1)B−L into the U(1)Y of standard model can also
be achieved at two stages by choosing a non-minimal scalar sector. We denote the vev of
the two neutral components of the bidoublet as k1, k2 and that of triplets ∆L,R as vL,R.
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Considering gL = gR, k2 ∼ vL ≈ 0 and vR  k1, the gauge boson masses after symmetry
breaking can be written as
M2WL =
g2
4
k21, M
2
WR
=
g2
2
v2R
M2ZL =
g2k21
4 cos2 θw
(
1− cos
2 2θw
2 cos4 θw
k21
v2R
)
, M2ZR =
g2v2R cos
2 θw
cos 2θw
where θw is the Weinberg angle. After the symmetry breaking, four neutral scalars emerge,
two from the bidoublet (H00 , H01 ), one from right handed triplet (H02 ) and another from left
handed triplet (H03 ). Similarly there are two neutral pseudoscalars, one from the bidoublet
(A01) and another from the left handed triplet (A02). Among the charged scalars, there are
two singly charged ones (H±1 , H
±
2 ) and two doubly charged ones (H
±±
1 , H
±±
2 ).
Under the approximations made above, the scalar masses are given by
M2H00
= 2λ1k
2
1, M
2
H01
=
1
2
α3v
2
R, M
2
H02
= 2ρ1v
2
R, M
2
H03
=
1
2
(ρ3 − 2ρ1)v2R (1)
M2A01
=
1
2
α3v
2
R − 2(2λ2− λ3)k21, M2A02 =
1
2
v2R(ρ3− 2ρ1), M2H±1 =
1
2
(ρ3− 2ρ1)v2R +
1
4
α3k
2
1 (2)
M2
H±2
=
1
2
α3v
2
R +
1
4
α3k
2
1, M
2
H±±1
=
1
2
(ρ3 − 2ρ1)v2R +
1
2
α3k
2
1, M
2
H±±2
= 2ρ2v
2
R +
1
2
α3k
2
1 (3)
where λi, αi, ρi are dimensionless couplings of the scalar potential of this model [16]. We
take into account the following results and experimental searches that fix the dimensionless
parameters.
• In the above, H00 can be identified as SM like Higgs of mass 125 GeV, that fixes the
coupling λ1. Few of the other couplings can be constrained after taking into account
the experimental limits on the scalar masses.
• We demand that the Higgs H02 has a mass 750 GeV that explain the di-photon bump,
that fixes the dimensionless coupling ρ1.
• In order to avoid the flavor changing neutral currents (FCNC) processes, the neutral
scalars from bi-doublet H01 , A01 have to be heavier than 10 TeV [28], which puts further
constraint on α3 for a fixed vR. This also constrain the charged Higgs mass H±2 to be
heavy.
• The lower bound on the mass of doubly charged scalar H±±1 from the multilepton
search [29] fixes the coupling ρ3. This automatically fixes the mass of singly charged
scalar H±1 as well.
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This leaves only two free parameters (2λ2 − λ3) and ρ2 in the expressions for scalar masses
to be varied arbitrarily. The other couplings in the full scalar potential are also free to be
varied and are not affected by the chosen spectrum of scalar masses.
III. 750 GEV NEUTRAL SCALAR IN MLRSM
Among the neutral physical scalars in MLRSM, the H00 is the standard model like Higgs
with mass 125 GeV. The other two neutral (pseudo) scalars from the bidoublet namely
H01 , A
0
1 are heavier than at least 10 TeV due to tight constraints from FCNC. However, the
other three neutral scalars (H02 , H03 , A02) originating from the scalar triplets can lie at 750
GeV. We consider H02 ≡ ∆0R as a possible candidate for a 750 GeV neutral scalar decaying
into two photons.
As the heavy Higgs H02 does not directly couple with gluons or quarks, hence its produc-
tion will be governed by the mixing with the SM Higgs. The production cross-section of the
750 GeV heavy Higgs at 13 TeV LHC is [30]
σ(pp→ H02 ) ∼ θ2 × 0.85 pb, (4)
where θ ∼ α k1
M
H02
is the mixing between SM Higgs state and the H02 , and we have considered
the dimensionless parameters α1 = α2 = α.
As the neutral scalar H02 does not couple to a pair of charged fermions at the tree level,
the only way it can decay into two photons is through a charged gauge or scalar boson
loop. This can happen through a loop containing WR bosons or one of the charged scalars
H±1 , H
±
2 , H
±±
1 , H
±±
2 . The total production cross-section of pp→ H02 → γγ is
σ(pp→ H02 → γγ) ∼ θ2 × 0.85× Br(H02 → γγ) pb. (5)
We first consider the following benchmark values of the scalar masses and compute the
decay widths. Following this we will provide a full parameter scan.
mH00 = 125 GeV, mH02 = 750 GeV, mH±1 = 380 GeV, mH01 = mA01 = mH±2 = 10 TeV. (6)
mH±±1 = 465 GeV, mH±±2 = 380 GeV. (7)
The values are chosen in such a way to satisfy the current experimental bounds. We show
the partial decay width of H02 to γγ and di-Higgs modes for these illustrative points in the
parameter space. Few comments are in order.
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• We show the partial decay width to two photons through theWR loop in Fig. 1, where
the WR mass has been set to be 3 TeV-in agreement with the collider constraint [17].
The partial decay width through gauge boson loop is extremely suppressed and can
not explain the diphoton signal.
• We show the partial decay width of H02 → γγ through charged Higgs loop in Fig. 2
as a function of the parameter α. This also decides the decay mode H02 → H00H00 .
We have set the charged Higgs masses to the lowest possible value, which is consistent
with collider searches. The masses of the neutral scalars have been set to 10 TeV and
WR mass as 3 TeV.
• The mixing parameter θ can be constrained from di-Higgs search [31], which is O(0.3)
for 750 GeV scalar resonance decaying into di-Higgs with 100% branching ratio.
• From Fig. 2, it is evident that for the parameter α > 0.001, the partial decay width to
di-Higgs will be larger than the di-photon. Including both the gauge boson WR and
charged Higgs, this limit goes to α ∼ 0.01.
• It is straightforward to see from Fig. 1 and Fig. 2 that the partial width of H02 → γγ
through all available charged particles in loop falls below 1 GeV for small α and can
not explain the large decay width preferred by the ATLAS and CMS data.
• In the above, we have considered large mass > 1 TeV for the heavy neutrinos, which
is consistent with the collider constraint [17]. Therefore, the decay of H02 → NRNR is
absent. However, we have checked that even with lighter heavy neutrino masses, the
total decay width of H02 is not in agreement with the di-photon results.
• The partial decay width to γγ via top loop is extremely suppressed 10−7 GeV, while
its decay to t− t¯ and W −W is 2.78 GeV and 11.62 GeV for mixing θ ∼ 0.3.
The total cross section σ(pp → H02 → γγ) = σ(pp → H02 )BR(H02 → γγ) for the above
mentioned parameter values is < 1 fb for smaller branching ratio, and clearly can not
take into account the required cross-section ∼ 10 fb to fit the ATLAS and CMS data.
Considering the other two neutral scalars H03 and A02 as potential 750 GeV candidate will
not significantly improve the situation. This requires beyond MLRSM physics to explain
the recently observed di-photon excess at 750 GeV by ATLAS and CMS.
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FIG. 1. The partial decay width of H02 to di-photon via WR loop.
Following the above discussion with a particular set of parameters, we now provide a full
parameter scan where we vary the parameters α1 = α2, α3, ρ3, ρ2, 2λ2 − λ3 in the following
ranges.
α1, α3, ρ3, ρ2, 2λ2 − λ3 ≡ 10−4 − 4pi. (8)
In Fig. 3 and Fig. 4, we show the total cross-section and decay width for these ranges of
parameters with α1 = α2 = α. The blue region corresponds to the following mass cut on
the scalars:
mH±1 ,mH
±±
2
≥ 380 GeV, mH01 = mA01 = mH±2 > 10 TeV, mH±±1 ≥ 465 GeV. (9)
Note that, with the cut on the decay width of H02 ≤ 50 GeV, the total cross-section is
extremely small and can not explain the di-photon result. In addition to this, although for
large value of α, the cross-section increases, however the branching ratio to di-Higgs also
increases. Hence to avoid any constraint from di-Higgs channel, α should be small.
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FIG. 2. The partial decay widths of H02 into di-Higgs at tree level and di-photon via charged Higgs
loop.
IV. LRSM WITH UNIVERSAL SEESAW (LRSM-US)
The fermion content of the LRSM with universal seesaw is the extension of the MLRSM
fermion content by the following vector like fermions
UL(3, 1, 1,
4
3
), UR(3
∗, 1, 1,
4
3
) DL(3, 1, 1,−2
3
), DR(3
∗, 1, 1,−2
3
)
EL,R(1, 1, 1,−2), NL,R(1, 1, 1, 0)
each of which comes in three different copies corresponding to the three fermion generations
of the MLRSM or the standard model. The presence of these extra fermions is necessary
due to the fact that the usual scalar sector of the MSLRM is replaced by the following scalar
fields
HL(1, 2, 1,−1), HR(1, 1, 2,−1), σ(1, 1, 1, 0)
Due to the absence of the usual bidoublet, the left and right handed fermion doublets of the
MSLRM can not directly couple to each other. However, they can couple to the scalar fields
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FIG. 3. The total cross-section of pp→ H02 → γγ vs the mixing parameter α at 13 TeV LHC. The
blue region is after imposing the mass cut given in Eq. 9.
HL,R via the additional vector like fermions.
L ⊃ YU(Q¯LH†LUL + Q¯RH†RUR) + YD(Q¯LHLDL + Q¯RHRDR) +MU U¯LUR +MDD¯LDR
YE( ¯`LHLEL + ¯`RHRER) +MEE¯LER + h.c. (10)
where we have ignored the terms corresponding to neutrino masses. For details of the origin
of neutrino masses, one may refer to the discussions in [26]. After integrating out the heavy
fermions, the charged fermions of the standard model develop Yukawa couplings to the scalar
doublet HL as follows
yu = YU
vR
MU
Y TU , yd = YD
vR
MD
Y TD , ye = YE
vR
ME
Y TE
where vR is the vev of the neutral component of HR. The apparent seesaw then can explain
the observed mass hierarchies among the three generations of fermions. The non-zero vev
of the neutral component of HR also breaks the SU(2)R × U(1)B−L symmetry of the model
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FIG. 4. The partial as well as total decay width of the heavy Higgs H02 vs the mixing parameter
α, after imposing the mass cut given in Eq. 9.
into U(1)Y of the standard model. The left handed Higgs doublet can acquire a non-zero
vev vL at a lower energy to induce electroweak symmetry breaking. However, the left-right
symmetry of the theory forces one to have the same vev for both HL and HR that is,
vL = vR which is unacceptable from phenomenological point of view. To decouple these two
symmetry breaking scales, the extra singlet scalar σ is introduced into the model. This field
is odd under the discrete left-right symmetry and hence couple to the two scalar doublets
with a opposite sign. After this singlet acquires a non-zero vev at high scale, this generates
a difference between the effective mass squared of HL and HR which ultimately decouples
the symmetry breaking scales.
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V. 750 GEV NEUTRAL SCALAR IN LRSM-US
1 The LRSM with universal seesaw has three neutral scalars: one from HL, one from HR
and one from the singlet σ. Now the neutral scalar part of HL is the standard model like
Higgs with mass 125 GeV. On the other hand the neutral scalars from HR is supposed to be
heavy in order to avoid dangerous flavor changing neutral currents. The scalar σ is naturally
heavy as it is responsible for discrete left-right symmetry breaking at a scale above vR. To
allow the possibility of a neutral 750 GeV scalar, we add another singlet ζ into the model
which can couple to the vector like quarks and leptons as Yfζζf¯LfR where f is the vector like
fermion. This essentially boils down to the singlet scalar resonance coupled to additional
vector like fermions as an explanation of 750 GeV di-photon excess put forward by [5].
The singlet scalar can be produced dominantly in pp collisions by two different ways:
(a) through mixing with the standard model Higgs and (b) through gluon gluon fusion via
new vector like quarks. The singlet scalar can decay into two photons through the vector
like fermions in a loop. Since the mixing with the standard model Higgs is constrained,
we assume the corresponding production channel to be negligible. We then consider the
production of the singlet scalar ζ in proton proton collisions dominantly through gluon
gluon fusion with the vector like quarks in loop. This singlet scalar can decay either into
two photons or two gluons or one photon, one Z boson at one loop level whereas the tree
level decay into a pair of standard model Higgs can be neglected assuming small mixing.
Using the loop level production cross section and decay width expressions given in [30], we
calculate for what values of vector like fermion masses mf and their Yukawa couplings Yf ,
the desired cross section σ(pp → ζ → γγ) can be obtained. For simplicity we consider all
the quark and lepton masses and their Yukawa couplings degenerate. Since the masses of
vector like leptons are less constrained than that of vector like quarks, we consider vector
like lepton masses to be half of vector like quark masses. It should be noted that vector like
quark masses are restricted to be mq ≥ 750− 920 GeV depending on the particular channel
of decay [32] whereas this bound gets relaxed to mq ≥ 400 GeV [33] for long lived vector
like quarks. Further constraints on vector like quarks can be found in [34]. The constraints
on vector like leptons are much weaker ml ≥ 114 − 176 GeV and allows the possibility of
the 750 GeV scalar to decay into them at tree level [35]. We however, do not allow tree
1 While preparing this manuscript, we found a similar model proposed by [12] with additional field content.
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level decay of ζ into vector like leptons which will reduce the branching ratio BR(ζ → γγ).
Considering ml = mq/2, we then constrain the corresponding Yukawa couplings Yq, Yl from
the requirement of producing the observed signal. The restricted Yukawa couplings for some
benchmark values of quark masses are shown in figure 5.
10- 4 0.001 0.01 0.1 1
0.001
0.01
0.1
1
Yl
Y
q
mq = 1500 GeV
mq = 1000 GeV
mq =800 GeV
FIG. 5. Vector like quark and vector like lepton couplings to 750 GeV scalar ζ which gives σ(pp→
ζ → γγ) = 10 fb.
Further constraints on the model comes in terms of the Yukawa couplings involved in the
seesaw relations for fermion masses discussed in the previous section. For standard model
fermion mass mf , the Yukawa couplings are constrained as
y2vR
M
=
mf
vL
(11)
whereM is the heavy vector like fermion mass, vR is the SU(2)R breaking scale and vL = 246
GeV is the electroweak symmetry breaking scale. If mf is top quark mass and vR ≈ 6 TeV,
then forM = 1500 GeV, the corresponding Yukawa couplings are constrained to be y ≈ 0.42.
However, fitting with all the fermion masses will require non-degenerate heavy vector like
fermion masses. Another constraints comes from the mixing of these heavy fermions with
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the standard model fermions. For the case of vector like quarks, such mixings with standard
model quarks are constrained to be small θ ≤ 0.1 from precision measurements of electroweak
parameters [34]. Parametrising the heavy-light quark mixing from the seesaw relations as
sin2 θ ≈ y2vRvL
M2
and using the constraints θ ≤ 0.1, y2vRvL
M
= mf , we get the constraints on the
heavy quark masses as M ≥ 100mf . This is possible to achieve for M = 1500 GeV in case
of bottom and lighter quark masses. But for top quark seesaw, the corresponding heavy
vector like quark has to be much heavier than 1500 GeV considered in this simple analysis.
It should be noted that there are 6 vector like quarks and 3 vector like charged leptons in
the model. However, the singlet scalar can not decay into them at tree level. These exotic
fermions only appear at one loop to allow the scalar to decay into gg, γγ or γZ. However,
such loop level decay is not enough to generate the total decay width observed by the LHC.
Similar observations were also made by [5]. If the LHC confirms the measured decay width
in future, this will invite further modification to the left-right model considered in this work.
VI. CONCLUSION
We have studied the minimal left right symmetric extension of the standard model in view
of the latest LHC observations of a 750 GeV neutral resonance decaying into two photons
with a cross section of around 10 fb. Since the extra neutral scalars (in addition to the
125 GeV Higgs boson) from the bidoublet of MLRSM are very heavy to be in agreement
with flavor constraints, we consider the neutral scalar H02 from one of the triplet scalars of
the model namely, ∆R. The discussion will be similar for the neutral component of ∆L.
Since the triplet does not couple to quarks, we consider the production of this scalar only
through its mixing with the standard model Higgs. We then consider the possible decay of
H02 and calculate the total as well as partial decay widths. After incorporating the LHC
constraints on neutral as well as charged scalar masses, we find that the total cross section
σ(pp → H00 → γγ) remain below the observed 10 fb signal, after putting constrain on the
decay width of H02 ≤ 50 GeV. The cross section is maximal, close to 1 fb only for very high
values of the dimensionless parameter α = α1 = α2 of the scalar potential. This parameter
also decides the size of the H02 mixing with the standard model like Higgs H00 and hence
constrained to be α ≤ 0.3MH02/k1, to avoid collider constraint. Thus, the di-photon cross
section will be much smaller than 1 fb after taking the constraint on H00 −H02 mixing into
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account. It is observed from Fig. 3, that after taking the experimental lower bounds on
neutral and charged scalar masses into account, the total cross section gets shifted to higher
side. This is due to the fact that, experimental lower bounds on scalar masses also restricts
relevant dimensionless parameters to high values for fixed vR. As the same parameters also
appear in the decay widths, they increases the total cross section. We also observe that
the neutral scalar H02 can have a sizeable total decay width ≈ 50 GeV as observed by the
LHC for allowed parameter space though it can not give rise to the 10 fb di-photon signal
simultaneously.
We then briefly mention another possible left right model with universal seesaw for
fermion masses. Due to the existence of additional vector like fermions, the production
of a neutral scalar and its decay into two photons can he enhanced at the same time. By
taking some benchmark values of additional fermion masses, we show how their couplings to
a neutral 750 GeV scalar get restricted from the requirement of producing a 10 fb di-photon
signal. The neutral scalar in such a scenario however, fails to give rise to the large decay
width observed by experiment. Thus, if the di-photon cross section as well as the decay
width are both confirmed by future LHC data, then further improvement of the left right
symmetric models discussed in this work will be required. We leave such an investigation to
future work.
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